1. Introduction. - The study of topological disorder is of particular importance in connection with the analysis of the electronic properties of perfect covalent semiconductors of constant coordination number Z. Within the framework of a simplified LCAO theory, where the constant interaction is restricted to pairs of first neighbour atoms, it has been shown [1] [2] [3] [4] [5] [6] [7] [8] [9] that the electronic energy density of states (DOS) can be derived, through a simple analytic transformation, from the eigenvalue distribution of a 1-band hamiltonian with one (say one s) orbital per atom and a constant matrix element (taken as unity through a convenient choice of the energy scale) between every atom and its Z first neighbours.
Such a study, because of computational limitations, has essentially been limited to finite clusters of atoms of given structure [10] [11] [12] [13] [14] , extended by imposing periodic boundary conditions, tree-like decorations, etc... The DOS N(E) is then generally approached by the local density of states for either one or a few atoms near the center of the cluster.
In this paper, we wish to report some Eq. (6) shows that, as usual within the tight-binding approximation, the nth moment is associated with a sum over all closed cycles with n steps, which can be drawn on the graph of figure 3, Actually, the coefficients bn are seen to oscillate around this limit (Fig. 4) , and their convergence is far more rapid for the averaged disordered networks than for the HL regulur lattice. This confirms an earlier observation of Gaspard for 3-dimensional sys-, tems [13, 14] .
Fie. 4. -Continued fraction coefficients for the honeycomb and random honeycomb lattices.
Only the 14 first bn's were exactly computed. As can be seen from figure 4 , it would be difficult to extrapolate safely the oscillations thus obtained for n &#x3E; 15. For this reason we simply adopted bn = bOC) in this region, keeping in mind that this procedure is likely to reduce the sharpness of the singularities of N(E) & # x 3 E ; . The average DOS thus obtained is shown in figure 5 . (1) We may also remember that we are dealing here with a kind of 1-dimensional disorder; it is well-known [15, 16] [18] (Fig. 6a) , -4-4-10 lattice (Fig. 6b) ii) In order to obtain a reasonably precise description of the DOS close to the band edges, it is necessary to use the information which is given by high order moments : for instance, it appears in figure 5 that the ultimate peak (C) only shows up when at least 10 bn (or 10 non-zero moments) are calculated exactly.
In this context, ladders, that is clusters of many contiguous rungs with the same orientation are particularly important since they give large contributions to moments of high order. For the infinite ladder (Fig. 7) , the DOS has an inverse square-root divergence at the band edge, as could be expected for such a one-dimensional system. It is reasonable to assume that long clusters of finite length will still lead to a maximum close to the band limit ; (this view is supported by the observation of figure 6a and 6b, to E 1 = 3 when the length of the cluster is increased from 2 to 3.) Averaging over the contributions of clusters of various lengths, weighted by their respective probability of occurrence, should thus lead to peak (C). The presence of this DOS maximum near the band limit is further supported by the CPA calculation described in the Appendix.
This rather complete study of a particular class of 2-dimensional partially topologically disordered systems has given us the opportunity to introduce the main ideas and methods which will prove useful in the study of the corresponding 3-dimensional networks, to which the next section is devoted.
3. Three-dimensional systems. - figure 9 .
Our interpretation will be based on the same principles as in section 2. Of primary importance are i) periodic lattices with clusters of identically oriented vertical bonds : we only considered the simplest one (Fig. 11) , the DOS of which shows two marked peaks for E = 0 and 1 E 1 = 2, ii) networks with reduced dimensionality : here, they are obtained when, in a large region of a horizontal plane, all bonds have the same orientation, yielding a 2-dimensional double honeycomb lattice (DOS in figure 15a) (2 in a given plane y = n (perpendicular to the chains), every atom is linked to two out of its four neighbours (so that a constant coordination number Z = 4 is maintained), and the whole bond configuration is periodic both along the x-and z-directions, with a square unit cell of side equal to 2 (figure 12 shows 5 possible arrangements of the bonds within the unit cell; the 11 other ones are obtained by . translating the graphs of figure 12 with respect to the unit cell), -the configurations of the différent planes y = n are chosen independently among all possible ones, and randomly distributed. As was indicated previously, we obtain a class of networks with 1-dimensional disorder (along the y-axis) and twofold periodicity (along both x-and z-directions). We take advantage of this periodicity to perform a double Bloch transformation with two wave-vector-like parameters ç and qi, which gives a series of subhamiltonians Je(qJ, t/J). These may be interpreted as describing a pipe (Fig. 13 y-direction. For a given value of y, ( y = n), the four sites (one on each chain) interact via matrix elements :
with a' n = ± 1 depending on whether sites 1 and 2 in the unit cell are linked or not, and analogous conventions for e", In' and 1"
To the random distribution, with equal probabilities, of the 16 configurations of planes perpendicular to the y-axis, correspond random, uncorrelated distributions of the four parameters e', e", il', 1 As before, we try to account for these peaks by referring to particular lattices or clusters. Of particular importance are those of reduced dimensionality which may be here i) 1-dimensional : by piling up identical square planes (Fig. 12a) one gets square pipes; while their occurrence is of low probability, such clusters can play a non-negligible role because of the strong singularities which appear in their DOS. For infinite pipes, the DOS contains divergencies at E = 0, 1 E = 2 (with a dissymmetrical shape) and E = 4 (Fig. 15b) , ii) 2-dimensional, with a variety of possible configurations : -piling up square planes (Fig. 12a) figure 12a by translating the squares with respect to the unit cell), leads to the double random honeycomb lattice (DRHL) ; from eq. (13) it is readily seen that the DOS of this lattice (Fig. 15c) is given by where NRHL(E) is the DOS of the two-dimensional random honeycomb lattice (Fig. 5) , -piling up identical zigzag planes (Fig. 12b) or identical square saw-tooth planes (Fig. 12c) (Fig. 14) of the random networks considered in this section.
As for the last maximum near the band edge which appears in figure 14 , it should be related to the possible occurrence of pipes (DOS in figure 15b ) in the studied random networks; these pipes with their DOS inverse square-root divergence for 1 E 1 = 4 play the same role here as did the ladders for the 2-dimensional RHL. This interpretation is further supported by the following results : i) if we randomly pile up only zigzag xOz planes (Fig. 12b) , thus excluding the presence of pipes inside the random networks, the DOS obtained (Fig. 16a) lacks the band edge peak ;
ii) if we randomly pile up only square xOz planes (Fig. 12a) , which enhances the probability for pipes to appear, we recover this peak (Fig. 16b) and it is, as expected, more pronounced than on figure 14 .
Again, we can easily obtain a simple explanation of the most noteworthy features of the average DOS by reference to some remarkable lattices. (Fig. 12b) . b) Average density of states for a random network made up of squares (Fig.12a) . (Fig. 17a) figure 18 is not an artefact of the CPA, but reproduces an effective feature of the ensemble averaged DOS. This confirms the existence of peak (C) on figure 5 , which showed up when a sufficient number of moments was taken into account.
